Abstract. With the rapid development of wind power, the voltage stability of large-scale wind farms is becoming increasingly important. In this paper, voltage stability are classified: the static voltage stability and the transient voltage stability .In this paper, a lots of voltage stability problems were analyzed and explored. For example, the voltage of chaos, bifurcation, the low voltage ride through and the high voltage ride through We should research fault prediction, fault diagnosis and a fan to take off the net after corresponding strategy.
Introduction
China is rich in wind energy resources. In recent years, with our country the implementation of the renewable energy law ， the government promulgated a series of promoting renewable energy development policy, which give rise to the rapid growth of wind power installed capacity in China. At the same time, under the guidance which is the national "construction base, integrating into the power grid" wind power development strategy, wind farms presents the trend of the development of the scale. Wind power in China is developed by scattered, small-scale and given on the spot to large-scale, high concentrated development, long distance and high voltage transmission direction of rapid development. There are the growing challenges for wind power grid safe and stable operation.
At present, there are mainly three types of wind turbines: constant speed wind turbines, doublyfed variable speed wind turbine and permanent magnet direct drive wind turbines. New wind farms main based on doubly-fed variable speed wind turbine and permanent magnet direct drive wind turbines.
Constant speed wind turbines are common induction generator. The fan rotation speed is constant. It needs to absorb reactive power from the grid in the operation. Doubly-fed variable speed wind turbines is doubly-fed motor and permanent magnet direct-drive wind turbines is multicultural permanent magnet synchronous motor. The two units speed variable have the ability to provide reactive power support. The current large scale wind power system voltage stability problem can be divided into two types: the static voltage stability and the static voltage stability. Electricity of subsection bifurcation and chaos belongs to the static voltage stability problem; voltage through low voltage and high voltage through belongs to the static voltage stability problem. The structure of doubly-fed VSCF wind power system as shown in In the Fig 2, brush-less doubly-fed asynchronous generator stator contains two different sets of windings: power windings, it is equivalent to double-fed generator stator winding and directly connected to the grid; the control winding, equivalent to double-fed generator rotor winding, through transformation connect power grid. Rotor using electromagnetism or cage type structure, although operating principle of the generator and the doubly-fed generator is different, but all can use the same control strategy of VSCF regulation. Because the generator does not have slip rings and brushes, not only reduces costs, but also improves the reliability of operation. 
The Static Voltage Stability

One Parameter Hopf Subsection Bifurcation
For the dynamic system, there is
Type: x is the state variable; µis bifurcation parameter. If (1) the eigenvalue of the Jacobin matrix A has a pair of conjugate pure virtual root. When the bifurcation parameter µ continuous change, the positive part will change from negative to positive. The non-hyperbolic balance appears bifurcation. The bifurcation is called Hopf bifurcation, which corresponds to power system bifurcation of periodic oscillation instability. At present, the single parameter Hopf bifurcation analysis methods mainly include direct method and the continuation method. Continuation method is a method of tracking equilibrium manifold. It could satisfy the requirement of balance by solving a series of discrete points to approximate curve M. In the process of tracking equilibrium solution manifold, the bifurcation can be determined whether there are bifurcation points on the manifold by testing conditions. In electrical power system, continuation method is widely used in the continuous power flow calculation [15] [16] [17] [18] . The basic principle of the direct method is to solve part of the bifurcation of nonlinear algebraic equations. We can get directly bifurcation values. We take advantage of iterative method to calculate the bifurcation point meet the equilibrium conditions and bifurcation of algebraic equations. The Hopf bifurcation point can be found in the equilibrium solution manifold by utilizing direct method. the n system require 2 n + 1 equations and each iteration needs to calculate the second derivative of f. Continuation method can only obtain Hopf bifurcation values of one parameter .
Voltage Chaos
So far, the research of chaos is mainly including the following: the mechanism of chaos. Inducing the factors, the route to chaos, the intrinsic relationships between chaos and system stability, etc. This chaotic mechanism research is the foundation and core of chaos research. It is the precondition of other chaotic research content and the important content and plays a key role; chaotic synchronization, harmful chaos control; the application of some properties of chaos, etc.
For the detection of chaos, there is no mature theory and method. Chaos can only by judging the some typical characteristics of chaos to identify chaos. Sum up, there are three kinds of chaos identification method: quantitative method, qualitative method and the method of combining the two. According to motion the time domain and frequency domain and frequency domain characteristics of spatial structure, qualitative method that based on running chaos judges whether the system is chaotic. Methods mainly include sequence diagram, phase diagram method and power spectrum method. Qualitative method is simple, intuitive but too general. Quantitative method judge whether the system is chaotic motion through the calculation of some parameters of chaotic attractor. Methods mainly include: the largest lyapunov index method, the correlation dimension method and so on. Although the quantitative method is more scientific than qualitative, the quantitative analysis of chaos is not criterion to determine the necessary and sufficient conditions of chaos.
Due to the wind power system in the process of operation will be affected by various kinds of interference, which give rise to the parameters of the system and the structure always in the middle of a constantly changing. What is more, in reality, we often get is a state variable time series through the instrument measured system. Therefore that taking advantage of time series detect chaos phenomenon has practical application value.
The Transient Voltage Stability Low Voltage Ride Through
Variable speed constant frequency doubly-fed induction generator (DFIG), as shown in Fig 3, has a wide range of speed regulation and active and reactive power can be adjusted independently.VFD refers to :Variable-frequency Drive. What is more, it has advantages of the excitation frequency converter capacity small. Therefore it occupies most of the market share. There are the following several methods for increasing the ability of low voltage through. 
Vector Control and Robust Control
The vector control strategy is put forward by an improved greatly [1] . Under symmetric and asymmetric fault transient characteristics of DFIG, the method appropriate control of excitation voltage with the transient characteristics of electromagnetic variable. It makes DFIG produce the stator flux linkage transient dc and negative sequence components instead of rotor current space vector and the corresponding leakage magnetic field component. The established rotor leakage magnetic field offsets the stator flux linkage transient dc and negative sequence components. The advantages of this method is applicable to various types of symmetrical and asymmetrical power grid failure, the disadvantage is that all of the RSC capacity produce rotor current contrary to the stator flux linkage transient component. Absolutely, the control effect is limited by a frequency converter capacity.
Manoj R Rathi developed a new type of robust controller design, which based on the H and including analysis method. The GSC detection of dc bus voltage and the voltage amplitudes in the ends of the stator side of change, and generate the corresponding current instruction for compensation. RSC tests the change of the stator output active and reactive power, and compensate them through the change of rotor current instructions [2] . The advantage of the robust controller is reduced to the sensitivity of the system parameter changes; even in the case of external disturbance .It can still keep a good control effect. But the control effect often is limited to the excitation frequency converter capacity. So it cannot achieve low voltage rid through under some serious fault. It has regional feasibility restrictions.
The Stator Side Method
The basic idea of stator side switch method is that during the grid voltage drop, the stator interconnection switch will be temporarily removed from the grid by DFIG stator, until the grid voltage recovery to a certain degree [3] . During the resection of the stator excitation converter stay connected to the grid. taking advantage of GSC provides reactive power. The advantage of this approach is avoiding power grid voltage sag and surging to the impact of DFIG.
Method on the Dc Bus
After the grid voltage sag, DFIG of stator and rotor winding induced a large fault current, rotor fault current flows through the dc bus capacitor, dc bus voltage fluctuations. Because of power grid voltage reduce lead to GSC weakened the ability to control the dc bus voltage, can't timely to the rotor side excess energy is passed on to the grid, could lead to a dc bus voltage pump rise quickly, endanger the safety of dc bus capacitor. As described in literature [4] , Crowbar dc bus voltage can be limited to a certain value the following but for the grid fault caused by dc bus voltage is powerless.
Aiming at the disadvantages of dc Crowbar, c. Abbey put forward during the grid voltage dips using UPS (Uninterruptible Power Supply) to maintain the dc bus voltage to a certain value. ESS of UPS (Energy Storage System) using the super capacitor Energy Storage, its advantage is can under the condition of the dc bus voltage is too high to absorb Energy on the dc bus, can also in the case of dc bus voltage is too low to release Energy, which can maintain the dc bus voltage within a certain range. Its main disadvantage is that the cost is too high, limiting its application in large quantities.
Rotor Side Method
When grid voltage plunges, a common method is through short answer the rotor winding resistance for protecting the excitation frequency converter. It surges currents for the rotor side provide a pathway, namely the Crowbar. Suitable for Crowbar have a variety of topological structure of DFIG. The bidirectional thyristor Crowbar has the simplest structure. However, it's easy cause asymmetric structure in large dc component, the rotor current is not practical. All kinds of control modes of the rotor side Crowbar are basic similar. Namely when the rotor side current or dc bus voltage increases to a predetermined threshold trigger conduction switching element, cut off all switches in the RSC device at the same time. It makes the rotor fault current flows through a Crowbar. Crowbar in selection of resistance Rcrow has certain principles. Namely Rcrow is larger, the faster the rotor current attenuation. Current and torque oscillation amplitude become smaller. But too big Rcrow can lead to the power switch device in the RSC and generate over voltage on rotor winding. And it makes the dc bus voltage Vdc oscillation amplitude increases. The advantage of using the Crowbar is that it can ensure the safety of the excitation frequency converter and can accelerate the attenuation of fault current. The disadvantage of using the Crowbar is that during the Crowbar action, it subs DFIG rotor winding and makes the DFIG and mesh cage type asynchronous generators. It need absorb a large number of reactive powers on the grid for excitation, which will quickly recover against power grid failure and increased the hardware equipment. The control will become more complex.
Through High Voltage
Wind turbine with LVRT similar HVRT method mainly from increasing external hardware circuit and improve the system control strategy aspects. Mainly through improve the high voltage across the ability of wind turbines and wind dynamic reactive voltage control device of two ways.
(1) For smaller voltage surge, through literature [13] [14] recommended several kinds of methods: based on the stator on accurate models of the dynamic process of exciting current excitation current compensation decoupling control method; Accident decoupling control method based on vector hysteresis control; The proportion of flexible control technology based on dc voltage control, etc. But engineering usability and validity of the method needs further examination.
(2) For larger voltage surge, in order to limit over-voltage of DC voltage/current and rotor tilting, should reasonably use the existing Crowbar circuit, at the same time should increase Chopper circuit in inverter DC circuits. In fact, based on the hardware of DFIG fan HVRT solution can have a variety of ways. In the case of any cost, can through the fan machine is the special equipment (STATCOM, DVR, energy storage device, etc.) to make the DFIG fan meet the grid code HVRT technical requirements.
Conclusion
With large-scale wind power base in the north areas in China and the coastal areas of construction, the total generating capacity of wind power in the future China will rise further..And the influence of wind power on wind power regional power grid voltage stability is further deepened. The voltage stability study of large-scale wind power area at home and abroad is not complete and comprehensive enough.
Large-scale wind farms centralized access weak power grid will reduce the power grid security and stability margin, increased the difficulty of the voltage control. Under the high proportion of wind power, how to improve the security of power system stability margin will lead to greater attention. We want from strengthening the study of wind forecasting, power grid voltage stability study for wind areas to provide the reliable basis and strengthen in the wind and the wind/internal circuit malfunction, to research on the features of wind power grid node voltage waveform. Strengthen regional wind power grid voltage stability after fan to take off the net adjustment measures, completes the wind forecasting, regional wind power grid voltage stability is conducive to better research, from the more this solve the problem of voltage stability.
